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(54) IMAGE DISPLAY 

(57)Abstract: 

PURPOSE: To enable super-fine, high-contrast display without 
causing color shade and brightness irregularity. 
CONSTITUTION: A phosphor 5 to which electron beam emitted from 
an electron emission element 4 is applied is provided on a rear plate 1 
and a light absorbing layer 6 is provided on the opposite side of an 
image display plane (on the whole back side of the rear plate 1). In 
this way, easy alignment between the electron emission element and 
the phosphor is ensured and brightness during cut-off is kept lower by 
the light absorbing layer, resulting in higher contrast. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The image display device characterized by forming said electron emission component and said image 
formation member on the same substrate in the image display device possessing the image formation member which 
receives at least the exposure of the electron beam emitted from the electron emission component and this electron 
emission component, and a light absorption layer. 

[Claim 2] The image display device according to claim 1 characterized by arranging the light absorption layer to an 
image formation member in an image display side and the opposite side. 

[Claim 3] It is the image display device characterized by being formed on the face plate arranged in an image display 
device according to claim 1 by said light absorption layer's having the light transmission section, and this light 
absorption layer carrying out phase opposite with the substrate with which said electron emission component and said 
image formation member are formed. 

[Claim 4] The image display device according to claim 3 characterized by a light absorption layer consisting of a 
conductor ingredient. 

[Claim 5] The image display device according to claim 4 characterized by having an electrical-potential-difference 
impression means to impress an electrical potential difference to a light absorption layer and for it to have become 
independent. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the outline perspective view showing an example of the image display device of this invention. 
[Drawing 2] It is the component partial expansion perspective view and sectional view of drawing 1 . 
[Drawing 3 ] It is the outline block diagram showing other examples of the image display device of this invention. 
[Drawin g 4] It is the outline perspective view showing other examples of the image display device of this invention. 
[Drawing 5] It is drawing for explaining the physical relationship of the light absorption layer and image formation 
member (fluorescent substance) concerning this invention. 

[Drawing 6] It is the outline perspective view showing other examples of the image display device of this invention. 
[Drawing 7] It is drawing for explaining the effectiveness of the light absorption conductor layer concerning this 
invention. 

[Drawing 8] It is the outline perspective view showing other examples of the image display device of this invention. 
[Drawing 9] It is the component partial expansion perspective view and sectional view of drawing 8 . 
[Drawing 10] It is the schematic diagram of the electron ray display unit of the conventional example. 
[Description of Notations] 
1 Rear Plate 

2, 2a, 2b Component wiring electrode 

3 Component Electrode 

4 Electron Emission Section 

5 Fluorescent Substance (Image Formation Member) 

6 Light Absorption Layer 

7 Housing 

8 Face Plate 

20 Fluorescent Substance Wiring Electrode 

21 Insulating Layer 
31 Cabinet 

41 Light Transmission Section 

61 Light Absorption Conductor Layer 

101 Rear Plate 

102 Base Material 

103 Wiring Electrode 

104 Electron Emission Section 

105 Electronic Passage Hole 

106 Modulating Electrode 

107 Glass Plate 

1 08 Transparent Electrode 

109 Fluorescent Substance 

110 Face Plate 

111 Luminescent Spot of Fluorescent Substance 
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DRAWINGS 




[Drawing 2] 
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[Drawing 9] 
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[Drawing 7] 
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[Drawing 10] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the image display device which displays an image according to a 

signal. 

[0002] 

[Description of the Prior Art] The image display device of the thin form where phase opposite of the fluorescent 
substance target which receives respectively conventionally the exposure of the electron beam from two or more 
electron emission components developed in the shape of a field and this electron emission component was carried out 
respectively exists. 

[0003] These electron ray display unit consists of the following structures fundamentally. 

[0004] Drawing 10 shows the outline of a display unit conventionally. 101 consists of the member to which a rear plate 
and 102 are carried out with a base material, and luminescence, discoloration, electrification, deterioration, etc. carry 
out 103 when a transparent electrode and 109 are [ the electron emission section and 105 / for an electronic passage 
hole and 106 / a modulating electrode and 107 ] image formation members as for a glass plate and 108, for example, as 
for a wiring electrode and 104, fluorescent substance and resist material isoelectronic collides. 1 10 is a face plate and 
1 1 1 is the luminescent spot of a fluorescent substance. The electron emission section 104 is formed of a thin film 
technology, and the rear plate 101 constitutes the hollow structure where it does not contact. The wiring electrode 103 
may be formed using the same ingredient as an electron emission member, or another ingredient may be used, and, 
generally the thing with the high melting point which has small electric resistance is used. The base material 102 is 
formed with the insulator ingredient or the conductor ingredient. 

[0005] These electron ray display unit takes out an electron, accelerates the taken-out electron and is made to make an 
electron emit from the electron emission section which is made to impress an electrical potential difference to the 
wiring electrode 103, and makes hollow structure, and to collide with a fluorescent substance 109 by impressing an 
electrical potential difference to the modulating electrode 106 which modulates these electron flows according to an 
information signal. Moreover, XY matrix is made to form with the wiring electrode 103 and a modulating electrode 
106, and image display is performed on the image formation member slack fluorescent substance 109. 
[0006] Moreover, generally the contrast C of the above image display devices is expressed with C=BON/BOFF (BON 
is the brightness at the time of beam-on, and BOFF is the brightness at the time of a cut-off). Therefore, although law, 
on the other hand, raises the brightness at the time of beam-on and there are approaches, such as for that making high 
applied voltage to the fluorescent substance which increases the amount of electron beams, when it is going to raise 
contrast, it is common to be technically difficult from the effectiveness of a component, the structure of equipment, etc. 
On the other hand, if only the brightness at the time of beam-off can be made low, contrast will improve too. 
[0007] For this reason, conventionally by the color CRT, the technique of raising contrast is usually used by forming 
the tapetum nigrum of the light absorption nature called a black matrix or a black stripe in fields other than the 
fluorescent substance of the face plate inside prepared in the fluorescent substance, and making low the outdoor 
daylight reflective brightness in the face plate section to which light is not emitted. 
[0008] 

[Problem(s) to be Solved by the Invention] however, on the above-mentioned conventional electron ray display The 
face plate 110 with which the fluorescent substance is applied Since its distance is kept from the direction upper part of 
electron emission of the electron emission component currently formed on another substrate and it is arranged, since 
the alignment of fluorescent substances 109 other than the light absorption film and the electron emission section 104 is 
very difficult and it is easy to generate the color nonuniformity and brightness nonuniformity of a display image — a 
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big screen — a high definition — high — it had the problem of being hard to produce a contrast image display device. 
[0009] therefore, the high definition in which the purpose of this invention has neither color nonuniformity nor 
brightness nonuniformity — and — high ~ it is in offering the image display device in which a contrast display is 
possible. 

[0010] Moreover, other purposes of this invention are to offer the image display device in which the formation of a thin 

form and a drive by the low battery are possible. 

[0011] 

[Means for Solving the Problem and its Function] The difficulty of the alignment of the fluorescent substance and the 
electron emission section of an electron emission component whose this invention persons are the troubles on 
production in the conventional image display device which carried out point **, relevance with generating of the 
display nonuniformity of this equipment at the time of producing a high definition image display device by the big 
screen — paying one's attention — the result of wholeheartedly research - location gap of the some of a fluorescent 
substance and the electron emission section of an electron emission component — further A difference of each 
modulating electrode and the distance between the electron emission sections of an electron emission component has 
big effect on the flight of an electron beam which reaches a fluorescent substance. The knowledge of producing the 
color nonuniformity in a phosphor screen and brightness nonuniformity as a result was carried out, the fault of this 
display nonuniformity (color nonuniformity, brightness nonuniformity) was solved, and it resulted in this invention 
which has the following configurations as an image display device which has improved contrast further. 
[0012] That is, this invention is an image display device characterized by forming said electron emission component 
and said image formation member on the same substrate in the image display device possessing the image formation 
member which receives at least the exposure of the electron beam emitted from the electron emission component and 
this electron emission component, and a light absorption layer. 
[0013] Hereafter, this invention is explained in full detail using a drawing. 

[0014] Drawing 1 is drawing showing one embodiment of this invention. It is the housing and face plate with which the 
fluorescent substance the electron emission section and whose 5 a component wiring electrode and 3 are [ one / for a 
rear plate and 2 ] image formation members as for a component electrode and 4, and 6 accomplish a light absorption 
layer among drawing, and 7 and 8 accomplish a part of envelope, respectively. 

[0015] Drawing 2 (a) is the enlarged drawing of the component section of drawing 1 , and drawing 2 (b) is an A-A' 
sectional view in drawin g 2 (a). Setting to drawing 2 , for the wiring electrode of a fluorescent substance 5, and 21, an 
insulating layer and G are [ 20 ] electron emission **** and Wl. Component electrode width of face and W2 The width 
of face of a fluorescent substance 5 and S are the distance of the component electrode 3 and a fluorescent substance 5. 
[0016] In the configuration shown in drawing 1 and drawing 2 , component wiring electrode 2a and 2b are led between 
the component electrodes 3 which carry out phase opposite, and it is an electrical potential difference Vf. An electron is 
emitted from the electron emission section 4 by being impressed. The emitted electron is the electrical potential 
difference Va impressed to a fluorescent substance 5 through the fluorescent substance wiring electrode 20. This 
fluorescent substance 5 converges and irradiates. 

[0017] Since the fluorescent substance is prepared in the same substrate as the substrate with which the electron 
emission component was prepared in the fluorescent substance layer and the opposite side of the face plate whose 
conventional image display device is the substrate with which the fluorescent substance was prepared in the image 
display device of this invention to displaying an image, it is possible to see an image from the fluorescent substance 
layer side of the rear plate which is the substrate with which the fluorescent substance was prepared. It is possible to 
prepare a light absorption layer in an image display side and the opposite side to a fluorescent substance by this like the 
embodiment shown in drawing 1 a fluorescent substance side [ of the rear plate which is the substrate with which the 
fluorescent substance is prepared ], and opposite side side, and crossing and preparing in the whole surface moreover is 
possible. 

[0018] actually — present [ most ] — the black matrix and black stripe which are used for all the color CRT — the 
location of these light transmission sections and fluorescent substances — the whole face plate surface ~ setting — R, G, 
and B all color, although it was difficult to double completely and became the cause of a brightness fall in many cases 
Without barring transparency of a light required for image display in the image display device of above-mentioned this 
invention, the effectiveness of the same improvement in contrast as a black matrix or a black stripe is acquired, and 
since the alignment of a fluorescent substance and a light absorption layer is moreover unnecessary, production of a 
light absorption layer is very easy. 

[0019] Displaying an image on the fluorescent substance side of the substrate with which the fluorescent substance was 
prepared like the image display device of above-mentioned this invention must produce all of a modulating electrode, 
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the electron emission section, and a wiring electrode by the transparence member, and a parenchyma top is 
conventionally [ which was shown in drawing 10 ] impossible for it as drawing shows on a display. Moreover, it is 
impossible as CRT is also understood easily. 

[0020] In the embodiment shown in drawin g 1 , although said light absorption layer is produced by painting the rear 
face of a substrate in which the fluorescent substance was prepared black, in this invention, as for said light absorption 
layer, light transmittance may use 5% or less of low member for said substrate elsewhere. Moreover, a light absorption 
nature plate may be put on a fluorescent substance side [ of said substrate ], and opposite side side. 
[0021] Moreover, if there is reflection in respect of a component electrode and a wiring electrode, since the 
effectiveness of a light absorption layer will be lost in the part, although it is desirable in this invention to form with 
transparence electrical conducting materials, such as ITO, as for a component electrode and the wiring electrode of a 
component and a fluorescent substance, it is not what was restricted to this. 

[0022] Other embodiments of this invention are shown in drawing 4 . A different point from a previous embodiment is 
having prepared the light absorption layer which has the light transmission section 41 corresponding to the location of 
the fluorescent substance on said substrate in the face plate arranged by carrying out phase opposite with an electron 
emission component and the substrate with which the fluorescent substance's was prepared. 

[0023] The suspension which uses as a principal component the graphite usually called Doug as an ingredient of the 
light absorption layer 6 in the embodiment shown in drawing 4 was used. It is cheap, and since this ingredient can also 
produce membranous production with a spreading technique, it is desirable. Moreover, the film forms the resist layer in 
the unnecessary light transmission section beforehand, and it is not that to which the production technique of an 
ingredient and the film restricted the top to Doug to this although formation of the light transmission section was also 
easy and suitable for especially this invention, since what is necessary was just to have removed Doug with the resist 
after spreading and desiccation. Moreover, the light absorption layer is produced apart from the face plate, and you may 
paste up later. 

[0024] In the image display device of this invention, since the electron emission component and the image formation 
member (fluorescent substance) are formed in the same substrate, a component electrode and a component wiring 
electrode see from a face plate side, and serve as nakedness. 

[0025] For this reason, when the whole face plate surface is transparent, the reflection factor of light will be high in the 
component electrode and the component wiring electrode being produced by nickel material with metallic luster etc., 
and the brightness of the face plate side when not displaying an image will become high. That is, BOFF It is large. For 
this reason, like the face plate of the example of this invention shown in drawing 4 , if the light absorption layer is 
formed in addition to the light transmission section of a fluorescent substance, it is BOFF. Since it becomes small, 
contrast improves. The value of an improvement of contrast is BOFF supposing it forms a perfect light absorption layer 
in the area of the abbreviation one half of face plate area, although it is related to the surface ratio of the light 
transmission section and a light absorption layer. Since it decreases 50%, contrast 2-double-improves. 
[0026] Moreover, although a light absorption layer is formed in the face plate section, since a face plate and the 
substrate with which a fluorescent substance is prepared keep their distance spatially and are arranged, the alignment of 
a fluorescent substance and a light absorption layer is required of the example of this invention of drawing 4 . It is a 
time of except for the area which sees from a face plate side and has a fluorescent substance, and a light absorption 
stratification plane being completely in agreement that effectiveness is in improvement in contrast most, as shown in 
drawing 5 (a). However, what is necessary is just to make it small so that a light absorption layer may not lap with a 
fluorescent substance side like drawin g 5 (b), even if a location gap occurs when there is a possibility that a light 
absorption layer may lap with a fluorescent substance side, and BON may become low by location gap. Even in this 
case, BOFF It falls and there is no change in the effectiveness that contrast improves. 

[0027] Therefore, even if it designs and produces the magnitude of a light absorption layer according to the technical 
precision of alignment, the effectiveness that contrast improves does not decrease greatly. 

[0028] Next, as shown in drawing 6 , when a light absorption layer is produced with a conductor ingredient to the 
inside of a face plate, the effectiveness produced further is explained. 

[0029] Since the electron emitted as the light absorption conductor layer 61 then prepared in the face plate inside which 
carries out phase opposite with a fluorescent substance was shown in drawin g 7 (a) by considering as forward potential, 
although what is necessary is just to impress negative potential to a fluorescent substance in the condition which does 
not irradiate an electron beam at a fluorescent substance, i.e., a cut-off condition, is caught by the light-absorption 
conductor layer 61, the negative potential given to a fluorescent substance can cut it off with low potential. 
[0030] Moreover, forward potential is impressed to a fluorescent substance, and since the charge up of the face plate by 
the collision of the electron to a face plate 8 is prevented when converging an electron beam on a fluorescent substance 
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(beam-on) and there is no light absorption conductor layer 61 (refer to drawing 7 (b)) 5 distance (T in drawin g 7 (b)) of a 
face plate and the electron emission section cannot be made not much small. Moreover, with the potential by which 
induction is carried out to a face plate inside according to the electrical potential difference Va impressed to a 
fluorescent substance, since the potential of a fluorescent substance becomes low effectually, the include angle theta an 
electron beam carries out [ the include angle ] incidence to a fluorescent substance becomes large. Therefore, the 
distance S of a component electrode and a fluorescent substance does not become small. 
[0031] It is possible to make T and S small on the other hand, since the charge up of a face plate inside can be 
prevented when a light absorption conductor layer is prepared in a face plate inside like drawing 7 (c). 
[0032] Preparing the light absorption layer which has the light transmission section of a fluorescent substance in the 
face plate arranged by carrying out phase opposite with the substrate with which the electron emission component and 
the fluorescent substance were prepared as stated above has an advantage in improvement in contrast, it is that this light 
absorption layer produces with a conductor ingredient further, and formation [ of equipment ] of thin form, highly- 
minute-izing, and low-battery-ization of it is attained. 

[0033] In addition, although the electron emission component in this invention may be any of hot cathode and cold 
cathode as long as it is conventionally used as an electron source of an image display device, as for the case of hot 
cathode, electron emission effectiveness falls by the thermal diffusion to a base. Therefore, it is more desirable to be 
cold cathode preferably. 

[0034] furthermore, the direction which used the electron emission component called a surface conduction form 
emission component also in cold cathode — the image display device of this invention — setting ~ 1 — high electron 
emission effectiveness is acquired. 

2) Since structure is easy, the component structure of this invention is possible, and manufacture is easy. 

3) The array formation of many components can be carried out on the same substrate. 

4) A speed of response is quick. 

Especially since it has the advantage of**, it is desirable. 

[0035] With a surface conduction form emission component here for example It is the cold cathode component [the 
10th volume (Radio Eng.Electron.Phys.) of radio engineering electron FIJIISSU, 1290-1296 pages, and 1965] 
announced by em eye Elinson (M. I.Elinson) etc. This by impressing an electrical potential difference between these 
electrodes (component electrode), and passing a current in parallel with this film surface to the thin film (electron 
emission section) of the small area formed between the electrodes (component electrode) prepared on the substrate side 
Sn02 which is the component which electron emission produces and was developed by said Elinson etc. Although the 
(Sb) thin film was used, others, Thing [Gee Dietmar based on Au thin film : "SUIN solid FIRUMUSU" (G. Dittmer: 
"Thin Solid Films"), Nine volumes, 317 pages (1972),], Thing [em Hartwell - and - C Gee phon stud which are 
depended on an ITO thin film : "IEEE Torrance I dee KONFU" (M.) [ Hartwell and C.G.Fonstad:"IEEE ] What is 
depended on Trans.ED Conf."519 page (1975),], and a carbon thin film [Araki ****: "a vacuum", the 26th volume, No. 
1, and 22 pages] (1983) is reported. 

[0036] Moreover, it is mentioned that an electron obtains the velocity compornent of the positive-electrode side sense, 
and jumps out of the electron emission section formed in inter-electrode as another advantage of a surface conduction 
form emission component as an electron source of this invention. In this invention, an electron beam is converged and 
irradiated by this fluorescent substance by impressing an electrical potential difference Va to the fluorescent substance 
on the same substrate as the electron emission section. 

[0037] Therefore, if the surface conduction form emission component which is a component for which an electron flies 
toward the fluorescent substance prepared together with the positive-electrode side component electrode is used, the 
emission electron can be caught even if the electrical potential difference Va impressed to a fluorescent substance is 
small. Moreover, since Va may be small and the distance for insulation of a component electrode and a fluorescent 
substance may also be small, a component and an image formation member (fluorescent substance) can be arranged to 
high density. As for the surface conduction form emission component which can be used by this invention, the electron 
emission section may be formed of metal particle distribution besides the above. 

[0038] Moreover, the member which carries out luminescence, discoloration, electrification, deterioration, etc. when 
the electron other than the fluorescent substance shown in said embodiment collides can be used for the image 
formation member in this invention for resist material etc. 

[0039] Moreover, if the rate of the absorption of light consists of a very high member, anything, the light absorption 
layer in this invention will be good, and will be what formed the member of a near dark color in the shape of film black 
or black, the thing formed in tabular. 

[0040] Moreover, the light transmission section in this invention is a part by which said light absorption layer is not 
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formed on the substrate, for example. 

[0041] furthermore, the line which put two or more electron emission components in order preferably in this invention - 
- an electron emission component and the fluorescent substance group which consists of two or more fluorescent 
substances constitute and arrange XY matrix (matrix arrangement) — having ~ changing - said line -- an electron 
emission component and said fluorescent substance group - each ~ it has the configuration independently equipped 
with the electrical-potential-difference impression means. 
[0042] 

[Example] Next, this invention is concretely explained using an example. 

[0043] In example 1 this example, the image display device shown in drawing 1 and drawin g 2 was manufactured. The 
manufacture approach is explained below. 

** The rear plate 1 which consists of a glass plate first was washed enough, and the component electrode 3 and the 
fluorescent substance wiring electrode 20 were produced with nickel and Cr ingredient with the vacuum evaporationo 
technique usually used well and a phot lithography techniques. If only it produces this fluorescent substance wiring 
electrode 20 so that electric resistance may become sufficiently low, what kind of ingredient is sufficient as it. 
** Next, it is Si02 by the vacuum evaporationo technique. The insulating layer 21 was formed. The thickness was set 
to 3 micrometers by this example. 

[0044] As an ingredient of an insulating layer 21, Si02, glass, and other ceramic ingredients are suitable. 
** Next, the component wiring electrode 2 was produced with nickel and Cr ingredient with the vacuum evaporationo 
technique and the etching technique. It connects with component wiring electrode 2a and 2b, and the component 
electrode 3 forms the electron emission section 4 in which the component electrode 3 carries out phase opposite. 0.1 
micrometers - 10 micrometers were suitable for the electrode gap (G), and it formed this example in 2 micrometers. 
The die length (L: refer to drawing 2 (a)) corresponding to the electron emission section 4 was formed in 300 
micrometers. Although the narrower one of the width of face of the component electrode 3 is desirable, 1 micrometer - 
100 micrometers are suitable for it in fact, and 1 more micrometer - its 10 micrometers are the optimal. Moreover, the 
electron emission section 4 is produced near the core between the fluorescent substance wiring electrodes 20. The pitch 
of component wiring electrode 2 group (it is a lot at a and b) formed the pitch of 2mm and the electron emission section 
4 in 2mm. 

** Next, the electron emission section 4 was formed by preparing the ultrafine particle film in inter-electrode [ which 
carries out phase opposite using the gas deposition method ]. The quality of the material of an ultrafine particle is 
metallic materials, such as Ag and Au, and Sn02 and In 203 as other ingredients, although Pd was used. Although an 
oxide ingredient is suitable, it is not limited to this. Although the diameter of Pd particle was set as about 100A in this 
example, it is not limited to this. Moreover, a desired property is acquired, even if it carries out distributed spreading of 
the organic metal and forms the ultrafine particle film in inter-electrode by [ the ] carrying out a postheat treatment 
besides the gas deposition method. 

** Next by print processes, the fluorescent substance 5 was produced by the thickness of about 10 micrometers. A 
fluorescent substance 5 may be formed in others with slurry method and a precipitation method. 

** Apply a black coating to the field and opposite side (it considers as a rear face) in which the fluorescent substance of 
the rear plate produced in the process explained above was prepared with a spray method on the whole surface. In 
addition, it cannot be overemphasized at this time that it covers so that a coating may not turn to a fluorescent 
substance side. 

** It separated from the rear plate of the image display device formed in the process explained above 5mm, the face 
plate 8 was formed, and the image display device was produced. 

[0045] Thus, if the produced image display device is seen from a face plate side, since a rear plate consists of a 
transparent glass plate, a rear plate rear face can be seen, and since it seems to be covered in the black coatings and the 
light from the outside is absorbed in that part, contrast of the perimeter of a fluorescent substance will improve. 
[0046] Moreover, although the component electrode and the component wiring electrode vapor-deposited and produced 
Cr on nickel, since melanism of the Cr of an electrode surface was carried out by oxidation and it suppressed reflection 
of unnecessary outdoor daylight also in this part, it did not use a transparent electrode material especially for an 
electrode material. 

[0047] In addition, the light transmittance of the glass plate of a rear plate should just be 30% or more of transparency. 
[0048] Next, the drive approach of this example is explained. 

[0049] The electrical-potential-difference pulse of 14V is impressed to component wiring electrode 2a of a pair, and 2b, 
and an electron is made to emit from two or more electron emission components arranged in the line in drawing 1 . The 
emitted electron carries out ON/OFF control of the electron beam by impressing the electrical potential difference of 
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10V-1000V to the image formation member group by the side of a component electrode positive electrode 
corresponding to an information signal. This electrical potential difference is the class of fluorescent substance to be 
used, and the value decided by required brightness, and is not limited to especially the above-mentioned value. It 
accelerates and the emitted electron collides with a fluorescent substance. A fluorescent substance performs the display 
of one line according to an information signal. Next, the display of one line which impressed and mentioned above the 
electrical -potential-difference pulse of 14V to this next component wiring electrode 2a and 2b is performed. The image 
of one screen was formed by performing this one by one. That is, XY matrix was formed with the scan electrode and 
the fluorescent substance wiring electrode by having used the component wiring electrode group as the scan electrode, 
and the image was displayed. 

[0050] Since the surface conduction form electron emission component of this example answers the electrical- 
potential-difference pulse of 100 or less picoseconds and can be driven, if an image is displayed in 1/30 second, the 
10,000 or more number of scanning lines can form one screen. 

[0051] As explained above, in this example, effectiveness was extremely to raise the contrast of an image by the simple 
producing method for applying a black coating all over the rear face of a rear plate which is unnecessary at all. 
Moreover, alignment was easy by producing the electron emission component and the fluorescent substance on the 
same substrate, and since it was producing with the thin-film-fabrication technique, the high definition display was able 
to be cheaply obtained by the big screen. Furthermore, since spacing of the electron emission section 4 and a 
fluorescent substance 5 was produced with a very sufficient precision, the very uniform image display device without 
brightness nonuniformity was able to be obtained. 

[0052] Since it is the same as that of the equipment of drawing 1 of an example 1 almost, the configuration of the 
image display device of example 2 this example is not illustrated. 

[0053] In this example, instead of the light absorption layer produced by black coating spreading at the rear plate rear 
face in the example 1, the black ingredient was used for the rear plate itself, and it considered as the light absorption 
layer. 

[0054] Specifically, the glass plate with the high rate of light absorption was used for the rear plate. 

[0055] Other production processes and driving methods are the same as that of an example 1. At this example, since the 

rear plate itself serves as a light absorption layer, improvement in contrast can be aimed at in a process with still easier 

production. 

[0056] Since it is the same as that of the equipment of drawing 1 of an example 1, the configuration of the image 
display device of example 3 this example is not illustrated. 

[0057] In this example, the rear face (an image display side and opposite side) of the rear plate which consists of 
transparent glass material is made coarse by the mechanical process by the chemical treatment by fluoric acid etc., or 
the sandblasting method, after that, a black coating is applied to the field made coarse, and a light absorption layer is 
formed in it. The image display device was manufactured like the example 1 except it. 

[0058] In order that the reflected lights from a rear plate rear face might be scattered about and specular reflection 
might decrease by the above-mentioned processing, contrast improved further. Furthermore, the adhesion of a black 
coating was also good. 

[0059] The driving method is completely the same as that of an example 1. 

[0060] The outline configuration of the image display device of this example is shown in example 4 drawing 3 . 
[0061] This example of the production process from the electron emission component on a rear plate and production of 
a fluorescent substance to combination with a face plate is the same as that of an example 1 . However, in this example, 
the light absorption ingredient does not need to be applied to the rear face that an ingredient only with the low rate of a 
light reflex should just be used for a rear plate. 

[0062] Instead, the cabinet 31 in which the inside as shown in drawin g 3 is painted by the near dark color black in 
black, and forms the light absorption layer 6 is installed behind the rear plate. If the above-mentioned cabinet is light 
absorption nature besides the core box of drawing 3 , the purpose of this invention can be attained also in a tabular 
configuration, and the degree of freedom of a design and production of a light absorption layer configuration will 
become high by making it the configuration of this example. 
[0063] The driving method is the same as an example 1. 

[0064] In example 5 this example, the image display device shown in drawing 4 was manufactured. This manufacture 
approach was formed like manufacture approach ** in an example 1 - **. 

[0065] It separated from the rear plate 1 5mm, the face plate 8 was formed, and the image display device was produced. 
Moreover, after it exposes and stiffens only the part which applies a photoresist resist all over a face plate side first, and 
hits the light transmission section 41 and the light absorption layer 6 of a face plate side develops it, it makes the whole 
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surface apply, dry and fix graphite suspension. By finally removing a resist, both the light absorption layers of the light 
transmission section 41 are also removed, and a desired pattern is obtained. The thickness of this light absorption layer 
was uniformly formed by 5 micrometers. 

[0066] The driving method is the same as that of an example 1 . In this example, the image display device with very 
high contrast was able to be obtained by preparing the light absorption layer which has the light transmission section 
from a fluorescent substance in a face plate. 

[0067] Moreover, like the example 1, alignment was easy by producing the electron emission component and the 
fluorescent substance on the same substrate, and since it was producing with the thin-film-fabrication technique, the 
high definition display was able to be cheaply obtained by the big screen. Furthermore, since spacing of the electron 
emission section 4 and a fluorescent substance 5 was produced with a very sufficient precision, the very uniform image 
display device without brightness nonuniformity was able to be obtained. 

[0068] The outline configuration of the image display device of this example is shown in example 6 drawing 6 . 
[0069] In this example, a light absorption layer consists of a conductor ingredient. Since it is completely the same as an 
example 1 , the production process of a substrate of having prepared the electron emission component and the 
fluorescent substance is omitted. Moreover, since the graphite film was a conductor ingredient, the light absorption 
conductor layer 61 of a face plate inside was also produced by the applying method, and the pattern of the light 
transmission section produced it in development from exposure of a photoresist resist. [ as well as an example 5 ] 
[0070] The approach of impressing to an electron emission component and a fluorescent substance about a drive is the 
same as that of an example 1 fundamentally. When there is no light absorption conductor layer 61 in this example, in 
order for an electron beam to be irradiated by the fluorescent substance 5, and for there to be nothing and to carry out 
an appearance cut-off in the condition of having impressed the electrical potential difference of 14V and having made 
the electron emitting between the component electrodes 3 In the case of this example in which that the applied voltage 
to a fluorescent substance was -30V need formed the light absorption conductor layer 61, the fluorescent substance was 
made into touch-down potential, it could cut it off completely by being impressed by the light absorption conductor 
layer +15V, and the low-battery drive was possible for it. Moreover, since there was no charge up of a face plate inside 
at the time of beam-on, the phenomenon in which impressed an electrical potential difference to a fluorescent 
substance, and brightness fell with time amount the back was not seen. 

[0071] Furthermore, in order that the current which an electron does not flow to a face plate by repulsion of the electron 
in a light absorption conductor stratification plane, and flows to a fluorescent substance might not decrease even if it 
decreases the distance of a component substrate side and a face plate from 5mm to 3mm when it is impressed by the 
light absorption conductor layer -10V at the time of beam-on and experiments, it turned out that effectiveness is in thin 
form-ization. 

[0072] As stated above, the contrast of image display is raised in this example, and also the low-battery drive of 
equipment and thin form-ization are attained. 

[0073] The outline configuration of the image display device of this example is shown in example 7 drawing 8 . 
Moreover, drawin g 9 (a) is one expansion perspective view of the electron emission component of this example, and 
drawing 9 (b) is an A- A* sectional view in drawin g 9 (a). The production process of this example produced the 
component electrode 3 and the component wiring electrode 2 at once by the thickness of 3 000 A by nickel material after 
washing of a rear plate in this example but with a vacuum evaporationo technique, a phot lithography techniques, and 
an etching technique almost like the example 1 . 

[0074] Next, it intersected perpendicularly with the array of an electron emission component, the insulating layer 21 
which consists of Si02 3micrometer in the shape of a stripe was vapor-deposited, and the fluorescent substance wiring 
electrode 20 was produced by vacuum evaporationo of nickel material on it. In addition, thickness of nickel was set to 1 
micrometer. 

[0075] Furthermore, on it, the fluorescent substance was applied to the thickness of about 10 micrometers, and the 
stripe-like fluorescent substance 5 was formed. 

[0076] The distributed processes and the drive approach of an ultrafine particle which form the electron emission 
section are the same as that of an example 1 . Moreover, the method of producing the light absorption conductor layer of 
a face plate inside is the same as that of an example 6. In this example, the same effectiveness as examples 5 and 6 is 
acquired, and also patterning of the fluorescent substance 5 was not carried out for every 1 electron-emission 
component, and in order to vapor-deposit that it is a stripe-like, and the component electrode 3 and the component 
wiring electrode 2 collectively, an advantage is in simplification of a production process. 

[0077] Moreover, there is an advantage a fluorescent substance 5 has brightness raised at the shape of a stripe as 
compared with examples 5 and 6 since area is large. For this reason, in this example, the configuration of a light 
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absorption conductor layer as well as a fluorescent substance pattern is formed in the shape of a stripe. 
[0078] 

[Effect of the Invention] As explained above, in the image display device of this invention, the alignment of an electron 
emission component and a fluorescent substance becomes easy by preparing an electron emission component and an 
image formation member (fluorescent substance) on the same substrate. 

[0079] Moreover, it has the following effectiveness practically by preparing a light absorption layer in the above- 
mentioned configuration further. 

(1) The high display of contrast is obtained. 

(2) The display without color nonuniformity or brightness nonuniformity is obtained. 

(3) Since densification and highly-minute-izing are easy, a mass display is possible. 

[0080] Moreover, in the image display device of this invention to which a light absorption layer changes from a 
conductor ingredient, it has the following effectiveness further. 

(4) Since the drive by the low battery is possible, low-pricing of equipment and improvement in dependability can be 
measured. 

(5) The formation of a thin form of equipment is possible. 



[Translation done.] 
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□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
9^FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

RtfiVES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY 

As rescanning these documents will not correct the image 
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